Three postulates to help identify the cause of Alzheimer's disease.
Two centuries ago, the German bacteriologist Robert Koch proposed three postulates to support a causal relationship between a specific microbe and an infectious disease. Similarly, three postulates are formulated here to help evaluate hypothetical proposals attempting to explain the pathogenesis of Alzheimer's disease (AD). The first postulate requires that the cause of AD precedes the cognitive decline and neurodegenerative pathology that characterize AD. This rule identifies a primary event from a neuropathological effect generated by the disease process. The second postulate stipulates that interventions aimed at the proposed causal event should prevent or reverse the cognitive and neurodegenerative pathology associated with AD prior to disease onset. This postulate emphasizes prevention or reversal of emerging neurocognitive pathology considerably before AD onset. If the first and second postulate requirements are met, the third postulate follows that interventions targeting the causal event should significantly lower the incidence of AD. For a causal hypothesis to be considered "likely" pathogenic to AD, support from all three postulates is a requisite. The pragmatic potential of the three postulates was applied to seven proposals using evidence-based meta-analysis mainly from randomized controlled trials. Proposals included the amyloid-β, cell cycle, cholinergic, inflammatory, oxidative stress, tau, and vascular hypotheses. Clinical evidence derived from each proposal formed the basis for an inferential conclusion based on the level of confidence provided by the trial data. The three postulates may challenge or help validate a proposed cause-effect relationship to AD and serve as a useful model for designing more intelligent therapeutic interventions aimed at preventing AD.